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Abstract 
This paper performs a detailed study on the interaction between industry and the risk of overeducation using European Social 
Survey Round 5 data on 27 countries. Administrative and accommodation industries have the largest overeducation levels. When 
macro-level variables are included in the overeducation model, finance and public administration join these industries in being 
significantly more open to overeducation than manufacturing. Construction is the only industry with significantly lower 
overeducation risk than manufacturing. The exposure to overeducation in different industries reflects clear consequences of 
traditional association of men and women with different industries. Men are more overeducated in administrative services, 
accommodation and public administration, while women in finance, professional and scientific activities and administrative 
activities. Countries fall into one of three groups by the pattern of relationship between overeducation and the share of occupations 
from ISCO major groups 4–9: (1) industries form two clusters: low overeducation–low share of below-tertiary occupations and 
high overeducation–high share of below-tertiary occupations, (2) industries form a continuous cloud along a positively-sloped line, 
and (3) industries appear along a horizontal line, suggesting no relationship between the two variables. Of all individual-level 
variables, only tenure has strong influence on overeducation risk in most industries. 
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1. Introduction 
Overeducation, the state when the individual has higher level of education than required by the current job, is an 
important research topic. There has recently been a surge of interest to various types of mismatch between the job and 
education or skills of the worker from such international organisations as the ILO (International Labour Organization, 
2013), OECD (Quintini, 2011) and the World Economic Forum (2014). This interest, in part, is caused by the large 
body of evidence of the adverse effects of overeducation on the economic (Groeneveld & Hartog, 2004; Korpi & 
Tåhlin, 2009) and psychological (Blenkinsopp & Scurry, 2007; Bracke, et al., 2013; Sánchez-Sánchez & McGuiness, 
2011; Tarvid, 2012) state of the individuals and the persistence of overeducation over time (Baert, et al., 2013; Diem 
& Wolter, 2014; Frei & Sousa-Poza, 2012; Kiersztyn, 2013). 
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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In this paper, I turn to the less-studied area in the literature on the determinants of overeducation: the relationship 
between overeducation and industry. It is related, but not identical, to the effects on the chances of mismatch from 
fields of study, because typically, graduates from the same field may end up working in different industries or even in 
jobs unrelated to their original field of study.  
The paper has two aims. One of the key macro-level determinants of the risk of normative (ISCO-based, see the 
next section for definition) mismatch, which I use in this paper, is the share of occupations belonging to ISCO major 
groups 4–9 in the sample. Thus, one may hypothesise that if positioned in the ISCO 4–9 occupation share–
overeducation rate plane, the industries of European countries would show similar patterns. Verifying this hypothesis 
is the first aim of this paper. The second aim is to study, at the aggregate European level, the effects on overeducation 
risk from industry and the variation in the effects from individual-level mismatch determinants across industries. 
The structure of the paper is as follows. The next section continues with data and methods. Section 3 then analyses 
the results. The last section concludes. 
2. Data and Methods 
I use data from ESS Round 5 (Norwegian Social Science Data Services, 2010), where industry is classified using 
NACE rev.2. I take 12 industries for analysis: manufacturing; construction; trade; transportation and storage; 
accommodation and food; information and communication technology (ICT); finance and insurance; professional, 
scientific and technical activities; administrative and support activities; public administration and defence; education; 
and human health and social work. These industries were chosen because they have a sufficient number of observations 
in most countries. 
Twenty-seven countries available in the data  are pooled. However, models do not include Estonia, because the 
tenure variable, which is an important predictor of overeducation, is undefined in that country. The sample contains 
employed individuals with at least primary education level aged below 65 and having tenure below 42 years.  Country-
industry pairs with less than eight observations are removed from the analysis. In female-specific models, construction 
and ICT industries are removed from the analysis, as the number of observations per country in these industries is very 
low in nearly all countries.  
I run mixed-effects logistic regressions with the dependent variable being respondent’s overeducation status. 
Firstly, models are run on the whole sample with the aim of finding the relative risk of mismatch in the industries 
under consideration, controlling for the factors to be explained shortly. Secondly, the whole sample is split by sex to 
check for sex-specific effects. Finally, separate models are run for each industry with the aim of analysing possible 
differences of the effects from explanatory variables across industries. 
Standard ISCO-based measure of overeducation is used. It starts with putting ISCO major groups in correspondence 
with education levels: ISCO major groups 1–3 correspond to higher education, groups 4–8 to secondary education and 
group 9 (elementary occupations) to primary education. Then individuals employed in a job corresponding to lower 
education level than they have are overeducated. For instance, individuals with higher education are overeducated in 
all occupations from ISCO major group 4 (clerks) through 9 (elementary). 
Explanatory variables include: 
x Basic demographics (age and its square if significant, sex, living with a partner) 
x Living in a big city to control the size of the labour market 
x Immigrant background to find out which immigrants are more disadvantaged 
x Potentially negative factors (dummies for immigrant, disability and ever experiencing at least 3-month 
unemployment) 
x Tenure to control for labour market experience 
x Personality traits  
x Social class (a dummy reflecting that at least one parent is tertiary-educated)  
x Country- and industry-specific macro-level variables (share of tertiary graduates, rate of unemployment and 
share of ISCO 1–3 occupations) 
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In non-industry-specific models, three-level mixed effects structure is imposed on the model, where the first level 
is country, the second level is industry and the third is individual. In industry-specific models, naturally, only country 
and individual levels are kept in the model. Country-level random coefficient on sex is introduced if significant. 
3. Results 
3.1. Average Overeducation Rates in Industries 
Consider first simple averages of overeducation incidence over countries by industry (Figure 1). Three groups of 
industries emerge. The first group has average overeducation rate exceeding 15 per cent. It consists of administrative 
(24 per cent) and accommodation (20 per cent) industries. The second group has medium mismatch levels of around 
13–14 per cent. It includes trade, transportation, manufacturing, public administration and finance. The last group is 
characterised by low overeducation of 10 per cent and below. Construction, professional and scientific activities, ICT, 
health and education form this group. 
 
Figure 1: Industry Positions on Overeducation, Averaged over Countries 
Source: Own calculations based on ESS Round 5 data 
However, one of the major factors influencing the rate of overeducation is the share of occupations belonging to 
ISCO major groups 4–9 (below-tertiary occupations) in a given industry. Let me analyse this issue deeper. 
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Figure 2: Industry Position Examples: Countries with Two Distinct Industry Groups 
Source: Own calculations based on ESS Round 5 data 
 
Figure 3: Industry Position Examples: Countries with Clear Positive Relationship 
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Source: Own calculations based on ESS Round 5 data 
 
Figure 4: Industry Position Examples: Countries with No Relationship 
Source: Own calculations based on ESS Round 5 data 
There are in general three patterns of relationships between below-tertiary occupation share and overeducation rate 
(see Figures 2 through 4 for country examples). Firstly, there are countries with two industry clusters: (1) with low 
below-tertiary profession share (below 30 per cent) and (2) with high below-tertiary profession share (above 50 per 
cent). Generally, the former clusters have lower overeducation rates than the latter. Secondly, most countries show a 
continuous positive relationship between the two indicators (this especially concerns Russia and Ukraine, where, 
depending on industry, overeducation stretches from below 10 per cent to above 50 per cent). Finally, in several 
countries, overeducation and below-tertiary profession share appear to be unrelated. 
3.2. General Models 
Table 1 presents models run over the whole sample. In further analysis, I will focus on the effects of industry.  
Figure 5 compares the positions of industries in the overall model relative to manufacturing before and after 
controlling for macro variables. The inclusion of these variables has important consequences for the relative position 
of industries in this model (of course, partially because macro-variables are defined here at industry level). On the 
upper end of the distribution of odds ratios, it keeps administrative services and accommodation at high-risk level, but 
places finance as the most vulnerable industry to mismatch and adds public administration to the risky industries. The 
lower end, however, is changed completely. Professional and scientific occupations, ICT, health and education, thus, 
show comparatively lower overeducation incidence purely due to macro-level factors. Controlling for them, 
construction becomes the only industry employing a significantly lower share of overeducated. 
Table 1 – Odds Ratios after Mixed Effects Logit of Overeducation, All Industries 
 Total Male Female 
Industry (rel. to Manufacturing)  
Construction 0.725** 0.775†   
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Trade (wholesale & retail) 0.989 0.947 1.012 
Transportation & Storage 1.071 1.021 1.289 
Accommodation & Food 1.400** 1.651** 1.305 
Information & Communication 1.227 0.986   
Finance & Insurance 1.732*** 1.149 2.050*** 
Professional, Scientific, & Technical 1.285 0.538* 1.841** 
Administrative & Support 1.579*** 1.671*** 1.483** 
Public Administration & Defence 1.332* 1.565** 1.064 
Education 0.867 0.915 0.793 
Human Health & Social Work 0.928 0.719 0.953 
Basic Demographics  
Age 1.009*** 1.011*** 1.009** 
Female 1.309***   
Lives with partner 0.880** 0.809** 0.892† 
Lives in a big city 1.074 1.073 1.064 
Potentially Negative Factors  
Immigrant 1.501*** 1.385*** 1.624*** 
Disabled 1.159** 1.200† 1.139 
Ever unemployed for at least 3 months 1.126** 1.031 1.210** 
Tenure 0.970*** 0.977*** 0.963*** 
Personality Traits  
Social orientation 1.142 1.132 1.179 
Achievement orientation 1.152 0.940 1.376* 
Openness to experience 0.602*** 0.668† 0.536*** 
Parent is tertiary-educated 1.040 1.225** 0.952 
Macro-Level Variables  
Tertiary graduates, share 10.559*** 14.764*** 12.144*** 
Unemployment rate 0.772 1.530 0.652 
ISCO 1-3, share 0.030*** 0.031*** 0.029*** 
Constant 0.169*** 0.128*** 0.223*** 
Random Effects (country-level)  
Female (std.dev.) 0.124 
(0.086)  
 
Constant (std.dev.) 0.331 
(0.068) 
0.319 
(0.087) 
0.294 
(0.077) 
Random Effects (industry-level)  
Constant (std.dev.) 0.225 
(0.051) 
0.286 
(0.077) 
0.301 
(0.067) 
Diagnostics  
Likelihood ratio test rel. to logit, p-value 0.0000 0.0000 0.0000 
N 15567 7482 7794 
AIC 10631 4861 5587 
BIC 10861 5054 5768 
*** p < 0.01;  ** p < 0.05;  * p < 0.10;  † p < 0.15   Source: Own calculations 
Figure 6 shows considerable differences in industry effects by sex. The only effect that is significant for both males 
and females is that from administrative services. Otherwise, the significance and direction of industry effects appear 
to be related to the traditional bias towards employing a particular sex in the industry. For instance, women have a 
comparatively higher overeducation risk in finance and professional and scientific services, while for men, the effect 
from the former is not significant and that from the latter is significantly smaller than in manufacturing. For men, 
significant risk-increasing effects come from accommodation and public administration, both of which are not 
significant for women. 
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Figure 5: Odds Ratios of Overeducation by Industry, Without and With Macro Variables 
Source: Own calculations. The blue bar represents the reference industry. Grey bars represent industries that are not significantly different 
from the reference industry. Red (green) bars represent industries whose odds ratios of overeducation are significantly higher (lower) than for the 
reference industry. 
 
Figure 6: Odds Ratios of Overeducation by Industry and Sex 
 Source: Own calculations. In all cases, results are from the models controlling for macro-level factors. The blue 
bar represents the reference industry. Grey bars represent industries that are not significantly different from the 
reference industry. Red (green) bars represent industries whose odds ratios of overeducation are significantly higher 
(lower) than for the reference industry. 
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3.3. Industry-Specific Models 
The results of these models are presented in Table 2. 
Table 2: Odds Ratios after Mixed Effects Logit of Overeducation, by Industry 
 Manuf. Constr. Trade Transp. Accom. ICT Fin. Prof.  & Sci. Admin. 
Public 
Admin. Educ. Health 
Basic Demographics 
Age 1.009 0.989 1.006 1.005 1.192*** 0.983 0.941*** 1.011 1.010 1.243*** 1.045*** 1.028*** 
Age2/100         0.814***         0.786***     
Female  1.292* 0.947 1.293 1.405* 1.125 1.757† 2.092*** 3.870*** 1.080 0.745† 0.921 1.553* 
Lives with partner 0.860 0.824 0.996 0.898 0.994 0.436** 1.220 0.714 1.014 0.918 0.688* 0.797 
Lives in a big city 0.890 0.961 1.030 1.155 0.981 1.155 1.743** 1.048 1.069 1.041 0.946 1.595*** 
Potentially Negative Factors 
Immigrant 1.469** 1.272 1.354 1.753* 2.036*** 1.946 0.663 0.858 1.950** 1.163 1.563 1.945*** 
Disabled 1.155 1.262 1.074 1.009 1.027 0.961 1.334 0.779 1.423 1.656* 1.030 1.019 
Ever unemployed for at 
least 3 months 1.171 1.009 1.003 0.781 1.418† 0.777 1.093 1.002 1.178 0.811 1.638** 1.483** 
Tenure 0.972*** 0.982 0.969*** 0.980* 0.964** 1.028 1.035† 0.942*** 0.949*** 0.963*** 0.963*** 0.939*** 
Personality Traits 
Social orientation 1.104 0.782 1.479 0.965 0.862 0.418 0.636 7.101*** 1.049 2.207 0.926 0.888 
Achievement orientation 1.095 1.133 1.364 1.761 1.759 2.060 2.428 1.020 0.533 1.161 0.718 1.194 
Openness to experience 0.389** 0.331† 0.561 1.007 0.847 0.798 1.101 0.226** 0.923 0.646 0.828 0.257** 
Parent tertiary-educated 1.125 1.747** 1.535*** 1.402† 1.142 0.585 1.274 0.579* 0.909 1.380† 0.648* 0.807 
Constant 0.112*** 0.197*** 0.093*** 0.122*** 0.007*** 0.177** 0.333† 0.045*** 0.219*** 0.002*** 0.019*** 0.034*** 
Random Effects (country-level) 
Female (std.dev.) 0.300 
(0.185)  
0.524 
(0.204)     
0.409 
(0.321) 
0.605 
(0.264)    
Constant (std.dev.) 0.600 
(0.119) 
0.739 
(0.166) 
0.676 
(0.165) 
0.551 
(0.137) 
0.647 
(0.175) 
0.724 
(0.284) 
0.680 
(0.208) 
0.755 
(0.236) 
0.462 
(0.171) 
0.752 
(0.173) 
0.457 
(0.145) 
0.262 
(0.128) 
Diagnostics 
Likelihood ratio test  
rel. to logit, p-value 0.0000 0.0000 0.0000 0.0000 0.0002 0.0211 0.0022 0.0008 0.0006 0.0000 0.0049 0.0725 
N 2856 1070 2047 1114 658 538 602 917 755 1200 1837 2013 
AIC 2041 724 1549 935 670 312 456 573 753 854 857 1150 
BIC 2130 794 1633 1006 737 372 517 645 823 930 934 1228 
*** p < 0.01;  ** p < 0.05;  * p < 0.10;  † p < 0.15   Source: Own calculations 
The results for the female dummy somewhat reflect the combination of the first two panels of Figure 6. This 
especially concerns the very large odds ratio in the model for the professional and scientific services industry, where 
the figure showed significant effects of different directions for males and females, or the risk-decreasing odds ratio in 
the model for public administration, where the effect direction in the figure was also the opposite for both sexes. 
Notably, the 12 industries analysed divided precisely in half based on whether women are at disadvantage relative 
to men. The traditions of primarily employing individuals of a certain sex in a particular industry referred to when 
discussing the results of the general model, however, appear to play a smaller role here. For instance, the odds ratio is 
not significant in construction, which is more associated with men, or accommodation and education, which are more 
associated with women. Given that the risk premium for females is in the range of 30 to nearly 290 per cent where 
significant and in five out of six industries where their exposure is not statistically higher it is also not significantly 
lower than for males, it is not surprising that in the general model, the risk premium for females averages to 30 per 
cent. 
Of the other explanatory variables, only tenure has a significant and stable direction of the effect in the majority of 
industries, although it is not significant in construction or ICT and risk-increasing in finance. Finance appears to be a 
particular industry in several respects. Firstly, sex differences there are quite high, as already noted. Secondly, it is the 
only industry where overeducation risk decreases with age. Thirdly, together with health industry, it exposes those 
living in big cities to higher overeducation risk. 
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Professional and scientific industry is the only one where social orientation has a significant effect. Personality 
traits, in general, appear to be weakly related to industry-specific overeducation risk. Openness to experience, for 
instance, is able to decrease the exposure to it only in manufacturing, construction, professional and scientific services, 
and health services. 
Immigrant status and tertiary education of at least one parent affect the risk in approximately half of the industries, 
but the two sets of affected industries nearly do not intersect. Disability and three-month unemployment experience 
increase the exposure only in few industries – public administration in case of the former and education and health in 
case of the latter. Likewise, living with a partner decreases the exposure only in ICT and education. 
4. Conclusions 
In general, overeducation is more prevalent in industries with higher share of ISCO major groups 4–9 (or below-
tertiary occupations) or higher share of tertiary educated employees. Countries fall into one of three groups by the 
former relationship: (1) industries form two clusters: low overeducation–low share of below-tertiary occupations, and 
high overeducation–high share of below-tertiary occupations, (2) industries form a continuous cloud along a 
positively-sloped line, and (3) industries appear along a horizontal line, suggesting no relationship between the two 
variables. 
Controlling for these macro-level factors, the industry with the highest overeducation risk is administrative services, 
while the most and the least affected industries differ considerably for females and males. 
The exposure to overeducation in different industries relative to manufacturing reflects clear consequences of 
traditional association of men and women with different industries. However, relative positions of men and women 
within a particular industry appear to be less related to this tradition. 
Industry-specific models show that few factors have strong influence in most industries, with the most consistent 
performance shown by tenure. Thus, it appears that there is no clear translation from the effects in the general model 
to industry-specific models. 
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